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AMENDMENT TO THE CLAIMS : 

This listing of claims will replace all prior versions of claims in the application: 
LISTING OF CLAIMS: 

1 . (CURRENTLY AMENDED) A spin valve (S V) sensor comprising: 
a pinned layer having a pinned layer magnetization; 

a free layer disposed towards the pinned layer, the free layer having a free layer 
magnetization perpendicular to the pinned layer magnetization in the absence of an 
external field; 

a spacer layer disposed between the free layer and the pinned layer; 
a pinning layer disposed towards the pinned layer for fixing the pinned layer 
magnetization; 

an underlayer disposed towards the pinning layer, the underlayer comprising 
NiFeX; and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising at least one material selected from the group consisting of NiFe and 
CoFe for increasing a GMR ratio associated with the SV sensor; 

wh e r e in tho censor provides an increase of AR/R of at least 5% when compared 
to an otherwise identical sensor not having the upper layer 

wherein the upper layer is doped for at least one of reducing an electrical 
conductivity of the upper laver and reducing magnetic properties of the upper laver . 

2. (PREVIOUSLY PRESENTED) The spin valve sensor as recited in claim 1 , 
wherein the upper layer has a thickness of at least 4 A. 

3. (PREVIOUSLY PRESENTED) The spin valve sensor as recited in claim 1 , 
wherein the upper layer has a thickness of less than 5 A. 
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4. (CURRENTLY AMENDED) The Aj;pin valve sensor as recited in claim 1 , 
comprising: 

a pinned layer having a pinned layer magnetization: 

a free laye r disposed towards the pinned layer, the free layer having a free layer 
magnetization perpendicular to the pinned layer magnetization in the absence of an 
external field: 

a spacer laver disposed between the free layer and the pinned laver: 
a pinning lay er disposed towards the pinned layer for fixing the pinned laver 
magnetization: 

an underlaver disposed towards the pinning laver, the underlaver comprising 
NiFeX: and 

an upper laver disposed adjacent the underlaver and the pinning laven the upper 
layer comprising at least one material selected from the group consisting of NiFe and 
CoFe for increasing a GMR ratio associated with the SV sensor: 

wherein the sensor provides an increase of AR/R of at least 5% when compared 
to an otherwise identical sensor not having the upper layer: 

wherein the upper layer is doped with a material other than NiFe or CoFe for 
decreasing an electrical conductivity of the upper layer. 

5. (ORIGINAL) The spin valve sensor as recited in claim 1, wherein the underlayer 
comprises NiFeCr. 

6. (ORIGINAL) The spin valve sensor as recited in claim 1 , wherein the S V sensor 
is a component of a disk drive system. 

7. (ORIGINAL) The spin valve sensor as recited in claim 1, wherein the underlayer 
includes 40 +/- 5 Atomic % Cr. 
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8. (PREVIOUSLY PRESENTED) The spin valve sensor as recited in claim 1, 
wherein the pinned layer comprises a Ru layer, a first CoFe layer disposed 
adjacent a first side of the Ru layer and a second CoFe layer disposed adjacent a 
second side of the Ru layer. 

9. (CURRENTLY AMENDED) 3*e A spin valve sensor as rooitod in claim 1, 
comprising: 

a_pinned layer having a pinned layer magnetization: 

a free layer disposed towa rds the pinned layer, the free layer having a free laver 
magnetization perpendicular to the pinned layer magnetization in the absence of an 
external field: 

a spacer lave r disposed between the free laver and the pinned laver: 
a pinning laver dispose d towards the pinned layer for fixing the pinned laver 
magnetization: 

an underlaver disposed towards the pinning laver. the imderlaver comprising 

NiFeX: and 

an upper laver disposed adjacent the underlaver and the pinning laver. the upp er 
laver comprising at l east one material selected from the group consisting of NiFe and 
CoFe for i ncreasing a GMR ratio associated with the S V sensor; 

wherein the sensor provid es an increase of AR/R of at least 5% when comp ared 
to an otherwise identical sensor not having the upper laver: 

wherein the upper layer includes both NiFe and CoFe. 

10. (PREVIOUSLY PRESENTED) The spin valve sensor as recited in claim 1, 
wherein the underlayer comprises NiFeX where X is not Cr . 

1 1 . (PREVIOUSLY PRESENTE D) The spin valve sensor as recited in claim 1 , 
wherein the upper layer is non-magnetic. 
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12. (CURRENTLY AMENDED) A method of fabricating a spin valve (SV) sensor 
comprising: 

depositing an underlayer comprising NiFeX , wh e r e X is not Cr ; 

depositing an upper layer adjacent the underlayer, the upper layer comprising at 
l e ast ono material s e l e cted from the group consisting of NiFe and CoFe for increasing a 
GMR ratio associated with the SV sensor; 

depositing a pinning layer towards the upper layer; 

depositing a pinned layer towards the pinning layer, the pinned layer having a 
pinned layer magnetization; 

depositing a spacer layer towards the pinned layer; and 

depositing a free layer towards the spacer layer, the free layer having a free layer 
magnetization perpendicular to the pinned layer magnetization in the absence of an 
external field; 

wherein the upper layer is doped for at least one of reducing an electrical 
conductivity of the upper layer and reducing magnetic properties of the upper layer . 

13. (ORIGINAL) The method as recited in claim 12, wherein the upper layer has a 
thickness of at least 4 A. 

14. (PREVIOUSLY PRESENTED) The method as recited in claim 1 3, wherein the 
upper layer has a thickness of no more than 20 A. 

15. (CURRENTLY AMENDED) The A method as recit e d in claim 12, of 
fabricating a spin valve (SV) sensor comprising: 

depositing an underlayer comprising NiFeX, where X is not Cr: 

depositing an upper layer adjacent the underlayer, the upper layer comprising at 

least one material selected from the group consisting of NiFe and CoFe for increasing a 

GMR ratio associated with the SV sensor; 

depositing a pinning layer towards the upper layer: 
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depos iting a pinned layer towards the pinning layer, the pinned layer having a 
pinned layer magnetization: 

depositing a spacer lav er towards the pinned layer; and 

depositin g a free layer towards the spacer layer, the free layer having a free laver 
- magnetization perpendicular to the pi nned laver magnetization in the absence of an 
external field: 

wherein the upper layer is doped for at least one of reducing an electrical 
conductivity of the upper layer and reducing magnetic properties of the upper layer. 

1 6. (CURRENTLY AMENDED) The A_method as recited in claim 12, of 

fabricati ng a spin valve (SV) sensor comp rising: 

depositing an underlaver comprising NiFeX. where X is not Cr: 

depositing an upper la ver adjacent the underlaver. the upper laver comprising at 

least one material selected from the g roup consisting of NiFe and CoFe for increasing a 

GMR ratio associated with the SV sensor: 

depositing a pinning laver towards the upper laver: 

depositing a pinned lav er towards the pinning laver, the pinned laver having a 
pinned laver magnetization: 

depositing a spacer laver towards the pinned layer: and 

depositing a free laver towards th e spacer laver. the free laver having a free laver 
magnetization perpendicular to th e pinned laver magnetization in the absence of an 
external field: 

wherein the upper layer includes both NiFe and CoFe. 

17. (CURRENTLY AMENDED) A spin valve (SV) sensor comprising: 
a pinned layer having a pinned layer magnetization; 

a free layer disposed towards the pinned laye r r the free layer having a free layer 
magn e tization perpendicular to th e pinned layer magnetization in the abaonoo of an 
e xt e rnal fi el d ; 
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a spacer layer disposed between the free layer and the pinned layer, 

a pinning layer disposed towards the pinned layer for fixing the pinned layer 

magnetization r th e pinning lay e r comprising PtMn ; 

an underlayer disposed towards the pinning layer, the underlayer comprising 

NiFeGr NiFeX; and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising CoFe and NiFe for increasing a GMR ratio associated with the SV 
sensor by at least a AR/R of 5%[[;]J 

wh e rein tho upper lay e r has a thickness less than 5 A . 



18. (CURRENTLY AMENDED) A spin valve (SV) sensor comprising: 
a pinned layer having a pinned layer magnetization; 

a free layer disposed towards the pinned laye r, th e ireo layer having a fr ee layer 
magn e tization perpendicular to tho pinned layer magn e tization in tho absence of an 
external field ; 

a spacer layer disposed between the free layer and the pinned layer; 

a pinning layer disposed towards the pinned layer for fixing the pinned layer 
magnetization , th e pinning layer comprising PtMn ; 

an underlayer disposed towards the pinning layer, the underlayer comprising 
NiFeGr NiFeX : and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising at least one of NiFe and CoFe for increasing a GMR ratio associated 
with the SV sensor; 

wherein tho upp e r lay e r haG a thickness l e ss than 5 A 
wherein the upper layer is doped for at least one of reducing an electrical 
conductivity of the upper layer and reducing magnetic properties of the upper layer . 

1 9. (PREVIOUSLY PRESENTED) A spin valve (SV) sensor comprising: 
a pinned layer having a pinned layer magnetization; 
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a free layer disposed towards the pinned layer, the free layer having a free layer 
magnetization perpendicular to the pinned layer magnetization in the absence of an 
external field; 

a pinning layer disposed towards the pinned layer for fixing the pinned layer 
magnetization; 

an underlayer disposed towards the pinning layer, the underlayer comprising 
NiFeCr; and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising a material selected from the group consisting of NiFe and CoFe for 
increasing a GMR ratio associated with the SV sensor; 

wherein the upper layer is doped with a material other than NiFe or CoFe for 
reducing at least one of an electrical conductivity of the upper layer and magnetic 
properties of the upper layer. 

20. (PREVIOUSLY PRESENTED) A spin valve (SV) sensor comprising: 

a single pinned layer having a pinned layer magnetization, the pinned layer 
comprising a Ru layer with a first CoFe layer disposed adjacent a first side of the Ru 
layer and a second CoFe layer disposed adjacent a second side of the Ru layer; 

a free layer disposed towards the pinned layer, the free layer having a free layer 
magnetization perpendicular to the pinned layer magnetization in the absence of an 
external field, the free layer comprising a NiFe layer with a third CoFe layer disposed 
adjacent thereto; 

a spacer layer disposed between the free layer and the pinned layer; 

a pinning layer disposed towards the pinned layer for fixing the pinned layer 
magnetization, the pinning layer comprising PtMn; 

an underlayer disposed towards the pinning layer, the underlayer comprising 
NiFeCr; and 
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an upper layer disposed towards the underlayer and the pinning layer, the upper 
layer comprising a material selected from the group consisting of NiFe and CoFe for 
increasing a GMR ratio associated with the S V sensor; 

wherein the upper layer has a thickness less than 20 A; 
wherein the upper layer is doped with a material other than NiFe or CoFe for 
reducing at least one of an electrical conductivity of the upper layer and magnetic 
properties of the upper layer; 

wherein the sensor provides an increase of AR/R of at least 5% when compared 
to an otherwise identical sensor not having the upper layer. 

21 . (CURRENTLY AMENDED) A disk drive system, comprising: 
a magnetic recording disk; 
a spin valve (SV) sensor including; 

a pinned layer having a pinned layer magnetization; 
a free layer disposed towards the pinned layer, the free layer having a 
free layer magnetization perpendicular to the pinned layer magnetization in the 
absence of an external field, 

a spacer layer disposed between the free layer and the pinned layer, 
a pinning layer disposed towards the pinned layer for fixing the pinned 
layer magnetization, 

an underlayer disposed towards the pinning layer, the underlayer 
comprising NiFeX, and 

an upper layer disposed adjacent the underlayer and the pinning layer, the 
upper layer comprising a material selected from the group consisting of NiFe 
and CoFe for increasing a GMR ratio associated with the SV sensor; 

wherein the upper l ayer is doped for at least one of reducing an electrical 
conductivity of the upper l ayer and reducing magnetic properties of the upper 
layer; 
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an actuator for moving the S V sensor across the magnetic recording disk so the 
SV sensor may access different regions of magnetically recorded data on the magnetic 
recording disk; and 

a controller electrically coupled to the SV sensor for detecting changes in 
resistance of the SV sensor; 

wherein the upper layer has a thickness less than 20 A; 

wherein the sensor provides an increase of AR/R of at least 5% when compared 
to an otherwise identical sensor not having the upper layer. 
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